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1. Introduction
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2. 5G T3} "sk gl Key Requirements

2.1 5G 735} qrak
O|ZEA MHALE HEQ A F&(Network Architecture)2 7|8t 2 CIUFSH & 4=Al
24 7|&£S0| detE o SE =0, CrYst AMI7[&E0] MEA SHESIHA 0|54
A7 MICHE HESHH 2fFS) 2l O|=EAl 7|20 FIst 982 Architecture @
QAI|E 274 7|FL2 0% 10 20| 27E = Aeh, O S 4G = 24
J|& % Architecture o JHEHQl WX I MEMO WAL B
5G O Al R4 7|2 0t OfL|2t YRE SAI0| ZRE0f ML Value' ¥E X S
kol oF CHA| =oFS 9|5k 0ot 5[O{0F BHCh &, $XY LTE/ATE-A S 7|HC R
X&He 7l T=HEvolution)2t G=20f X[got= T5 CHE 4ol 7|
& Al(Revolution), 2 7}X| Path & £8| 5G FI3IE &g 4= QICkH
Ol= 18 22 Z0| LIEtd = Aonf, 4 Mof ux 3 7|& s=HS 10422
ErS [ 2020 9 A Architecture 2 &4 47| U] 7|15 ¥ 5G §4
Hots 2 7tse Aoz oo Elth gl 7|=9f =2 56 4! AlCH7t 243tk =
A HESR &2l Hl2fH el 2ree 7h5ske A0|C
5G ZI3}7} Evolution 1F Revolution, 2 Z7HX| 7| &%}
Evolution glSFAdo| AL SiX| LTE-A o] X|& DNE3IE E) ehaddr 4= 9ICh 3l 56
T4 #EEets M LTEA E5E 42 8ot A= 3GPP S SoffM Tz
=OMH, 0|0 CiSt Time Schedule 2 0| A2 ™ 12l 3 1F ZFCH

‘ Architecture & Service

Minor Major Changes g _ i A .
3 | 4] 5 "
E 5G
E“ Modular Radical ..E /
Q| Major Innovation Innovation 8 /
2 | Changes AG y,
£ / :
2 LTE/LTE-A Radical
= Innovation
e 2] = a
8
g- Minor | Incremental Architecture
S Change Innovation :
2010 2020 Time
(A1) 7]& Xt K8 27 [ 2]5G 7| Flgt =M
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100G 5G

Revolution
5@? Substantial
@ PR Gain
S 106
@ Pre-5G LTE-x
E re- (Rel.14~Rel.15)
= 16 \‘i\ New Carrier Type
; @ LTE-A Massive MIMO &
4G (Rel.12~Rel.13)
300M Small Cell Enh t
LTE-A Low CosthTe. o, TS
(Rel.10~Rel.11)
CA CoMP. elliC &
75M LTE e WRC-15 WRC-18
(Rel8~Rel.9) @ Vision * Requirement %
L L L L ] L 4
2010 2015 2016 2018 2020

(18 3]5G 7|z Tzt gehd R ol &8

2.2 Key Requirements

56 = FHHLE a7 Ae 2 7|& 40| OHA = EX| g2 dEo|Y, =L
Ecosystem Of[A =2| 2l 5G 7@ LTE C{H|[ 2f 1000 HY Co[E &2 2 7HelE
1Gbps £ =2 12 HESZHS X5tz &4l 7|8 X MH[AE X|H BT

ozt =HE “80|'7| I3t 56 @FAES AFBAL A HIESRA, MH|A BEE
D& ook QI ZHOM Folsiof ottt & WAMU M= Chgat 20| 5 ZHA
ZHE 0| M Key Requirements £ | A|SHCt.

@ User Perspective: “Ultra High Speed & Low Latency”
- LTECHH| 1000 by B2 ==, 5= ms O|Ljo| REX| M SE, Az FE =X
@ Performance Perspective: "Massive/Seamless Connectivity”
- 1000 Hf B¥2 Device U Traffic =82, &2 2= AZ2/MH 2% (4A Connectivity)
@ Architecture Perspective: “Intelligent/Flexible Network”
- 2T EQof 7|8F &, HA[ZF Data &4, X|S3l/7 QlstEl MH|A HE
@ Operation Perspective: “Reliable/Secure Operation”
- 99% 0| 49| Network X|Z/d/M2[H, Self-Healing/Reconfiguration
(& Management Perspective: "Energy/Cost-Efficient Infra”
- LTE CjH] 50~100 HYf $==9°| o HX| 28, QlZ2}/Device °| {& H|E35}
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5 7§ Key Requirements o M5 L{E0| Cist dEH2 12 4 9F ZCE 5 7§ Key
Requirements £ BtE317| Q8= ME 7|& TH2] H2FE Ol KPI(Key Performance
Indicator) F2| 8 MF FAMES X[&5t0o] FHelslor Sh=0, o|{Th =27}
TU20A S| O|F0X| 2 Tt 2 WAMUAMe= SKHef|Z0| e[FAZ HOFQ
5G ZHOUAM Helot MF EEH Requirement £ Reference 2 MA|SIH, & 1 10F &
3M2lg 4 QICh FR Requirement L|SS A= B, ME Hrj S0Gbps 0| 40| 822
HEsHoF Star, AFEAL & CIO|H £H== OfCIAMLt 1Gbps Ol S HEE = U
5l0f, Data Plane A% 1ms 2| XXX SEM(Latency)S A|dsoF $HCE o] 2{sh
712X M5 Requirement = =% 5G &4 £l 9iskof 2t YHIOE & = UM,

A
=S

56 BE3 CHA UM E Fots s 3 7|52 d=s& 55 5o 8 E

* ms Latency & Seamless Service
* Anywhere 1Gbps/User

* New Contents & U/l Experience
* Managed QoS

* Low Battery Consumption

Management Perspective

* Ultra High Capacity (x1000)
(Peak Data Rate>50Gbps/cell)
* Massive Connectivity (IoT)
* 4A Connectivity
(Anytime, Anywhere, Anyone, Anything)
Architecture Perspective Operation Perspective

* Energy-efficient Infrastructure

* TCO Reduction

* Flexible Configuration/Mgmt.
(Load/Resource Balancing)

® Flat Structure/High Scalability
® S/W-based Flexibility & Agility
{Ease of Innovation)
* Analytics-based NI/BI
* Network-as-a-Service

* High Reliability & Security
* Automatic Optimization

& Recovery
* E2E QoE Control

[1E 4] 5G Key Requirements
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[E 1] ME 7|=% Requirements (5G Forum)

&= Requirement Lj &

DL 10 blt/Hz/cell [30Kmfh Dlo} §F§ =-_‘,= g}g% FFS)
: UL 5 b|t/Hz/ceII {?.OKm;h O|o} g_lz_i,, j!_# SlH 2 FFS)
DL . 50 Gbps
UL 25 Gbps

DL l Gbps (BOKm/h Ol"'l- ﬁl'?g _ﬂ_—"_ﬁl A2 FFS)
Cell Edge Data Rate -

_UL: 05 Gbps (30Km/h 0]} &%, 1< 2HH2 FFS)

Ccmtrol Pla ne : 50

Latency

U59r Data Plane l ms

Handover Interruption
; 10 ms

Areal Capamty : FFS

Energy Efﬂuency FFS

3. Vision

56 o M& 7/&2 =95t7|of %M 56 HWEHAI FF&joF & Vision 1t
7FX|(Value)ofl CHEE 7HEo| HQsiCh 2 FojM =2|& 5G TZtof CHBt 5 7hX|
QTAEES J|Ho= AFRXF U SAAIYRF BEOIM 5G A|AH0| HEsfof B
Value £ T8 £ QIC} 2 BiAO|AML 5G O XFHBLE 5 7FX| Value 2AM 12 59}
ZH0| User Experience, Connectivity, Intelligence, Reliability, Efficiency £ X|A|StCE
2+2t0| Requirement 252 E 7Y Value & Mapping & 4= 22, 57 24 5 A=
AR LHOIAM Q| Value = 28 SHAIREAF 27042 Value & SA|0f| A|S35H0]OF
SICE 5G Key Requirements % 5 Great Values & &6l SK &2 F0| F=Hot= 5G
Vision 2 Heolgt &= QUCt &, 56 A|AE2 T4 5 Great Values £ 2T 7H|
SOl HER At &|0{0f 3}, "5G Connected Society"2| 2Hd3 Sdf ICT & E0{E
&t AbS| THto] RHE! MY SAI Gl JhK| HE2 0] ZOjLjofof BTt

4G CHH| 5G o| X}EHSIEl "5 Great Values'S| M|E LI} As-Is 9! To-Be ==&
=AMstH 18 6 o 20| Liefd == QICE 5G Values FO0f|A User Experience,
Connectivity, Efficiency, 3 7if 20k= &Xj 4G E4I0| HJ 7hs8 =1t O|2f 5G
QFALERIO| Gap O] 71 2 2O0tE A, et 4G 7|8 X|£X Q1 T =%} (Evolution)
#® ofL|2t =2 B4l Revolution)2 S8+ 27| J4H0| RPEIE £OF2t B 4 ULk
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“5G Always Promises 5 Great Values"”
Key Requirements 5 Great Values

User Experience

Ultra High Speed
& Low Latency
Connectivity Efficiency
Massive/Seamless Energy/Cost-Efficient {
Connectivity Infrastructure
1
Intelligence Reliabilit
IntelligenUFlexible] Reliable/Secure 5 fanrity
Network Operation

[212l 5] 5G Key Requirements 5! 5 Great Values

= $=41Gigag &%, Anywhere 1Gbps/User
> Fvolutiond} APEAM0l 2E Bos @O User Experience = msChe] Latency, ZAA|ZHAZS AH|~
= Managed E2E QoE

—==» Frolution0f Zigpst Fo

b,

“5G always Prpmises

Connectivity 5 Great Values ™ Efficiency
= Massive Capacity & Device =8 / . ;;115_134/.7'.1;.13 HES® 2=z}
* HeNet?} Seamless Connectivity = TCO Reduction

- R MO BRI BY

Personal Cell, Low Cost MTC, D2D A
44 Connectivity o S
(Anytime, Anywhere, Anyone, Anything) ’a' As-Is \\\
.i" S\
s S
s ~
s .
# b
# Ay
£ LY
¥ Y
Intelligence Reliability
= Ambient/Context Awareness o AMEldyotEd Rf2L FICHES
= Analytics 7|2t2] & A|ZH NI/BI H|& = K9 HER|, HE st
= A2 TTM o = AFZE} Privacy B3
= Network as a Service
[ & 6] 5 Great Values |5 LHE % Gap &4
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4. 5G Concept A Architecture

5G Vision 2| X|2FE Q! 5 Great Values & F/d35}t7| {sf 5G A|AHO| HR3t 7|52
AHEY, © HAHQI 56 U2 U @ 0|8 PHts AZEgof
7t 20| &= ® 1% Infrastructure 2 #M% = AL O|F Sl 56 A|AE 2|
Concept 2 TZ3}6H, 56 A|AHIE A Innovative Service, Enabling Platform,
Hyper-connected Infrastructure, 3 7§2| Layer 2 High-level Architecture & 8% 4
onf 0|2 EASksHR 18 7 2t 2
71 d9/2l Innovative Service = 56 27AtE =8 U MEE2 AIBXI ddS
>06}= Service Layer 0|04, Middle Layer Q! Enabling Platform 2 C}Qfstn S &St
AT 7S a¥ez st Xs3E ATS X ZtsT S/W SHEO|CH
7} Of2fof QU= Hyper-Connected Infrastructure =
X2 Data Pipe ¥gtg £8st= 7|8t EAA H/W Q=25 o|0|$tCt. (Network

Topology & E &5 M5 Network Architecture = 5 A X)

for GreatUser Experience

@ Telco API

[ Network-as-a-Service ]

Innovative Service UHD & Health & -v
Hologram ) | ARVR _r Safety ) m " W h\J
BBy~

(@]

S

Enabling Platform o s
% [ Telco Functions ] @

for Value Creating Network = 3
[ Virtualization ] S

Hyper-Connected Infrastructure

for Massiveand Ultra High Speed 5G Co é ctivity

Connectivity A
Ultra High Massive —
Speed Connectivity

[O8 7] 5G A|AE M

* AR : Augmented Reality, VR ; Virtual Reality

Page 10 /45
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4.1 Innovative Service

5G MH|AZ} SXYNEX| S| OlsE4l MH|ALF XHE3tE|= 4 Theme & A|F 7t

Hefs Flojdol S9Y 12 Fd¥E MIste A2, Ol =1% GO T&E
ol=et A HAUY Ul E 7|HteR 7s3ICh O S0, UHD U 4K & 133
HED|CIO Z|8tez QAKX OC|IAML} Giga & O|Oo[f H&0| 7hsst?| W&o
S/ HA 220U 5 AZE MH|AQ YZAXIE, Tele-presence, IoT 5 XA

I
—

MNH|AE HN|-SSHCt

Mobile UHD Service AR/VR Remote Healthcare

N/W-Enabled Immersive Comm. IoT, Connected Car
Mobile Hyper-Cloud Real-time Remote Ctrl.

(23 8] 5G MH| o X

4.2 Enabling Platform

Telco Asset 7|8to| CHAFSH B4l MH|A Bl 71X &S et AHHO|A R A|AH
7|82 5G Enabling Platform 0| X|&$tCt. 5G Enabling Platform 9| A 7|52
IT 7|8 HE SIEQO] oA 7Hd3tE AZEQOE ZE &4 & MH|A 7|52
ANS22 A 9 BZA0| 7hs3F Network-as-a-Service 2 E S K| &5 SHCt £ Telco
Asset O AMH|A E8E et API £ X|35t1, Analytics 7|Hto| X
MH|A 30| 7hsStCh ol2fst EEFE Xls2tE 88 MOl X Orchestration

St
Sl 28822 28ECh

r
0
I.
Mo »o
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ServicelLayer
o Telco Asset 7| ko] kst M| A 2 ’

T7H 7 k| Ab=0| 7= Y EL| =al=
078 FHK| RE0| 7HsEHES D SSE Telco API

|

Metwork-as-a-Service

& mgzeyEya IMY
End-to-End H|of/&t2|

el
of 2TEY 0} 7|vte| Tt SN fl o
- —_— — . . 2: =
Virtualized Telco Functions 55| @
CTeHT? SEE E8 EME riualiz co Functl 38| 2
Network Functions IT Functions @
(DU, EPC, IMS, ...) (Billing, ERP,...} — i
3
3

[ so!]ﬁml\:’“ LLuanu ]

Bujueys
a1Aes

Abstraction and Middleware

|

Hardware Resources
V£ T jllil-l‘ %-S— ol‘Es"‘"&I Computing HW Storage H/W Matwork HW

* NI : Network Intelligence Bl : Business Intelligence

[Z12l 9] S/W Z|8t2| 5G Enabling Platform

4.3 Hyper-Connected Infrastructure

LTE CHH| 2f 1000 H{O|| O|=2= CHEEF HIO|HE HM2|5ta Massive Connectivity &
X Qst7| eiMeE 56 BH 7|82 =9/kl& M2 Ho/E &44 7|2 % Y28
JlsEE Fgsty Hyper-Connected Infrastructure & FAISHOIOF Bt 0| 9|dH

o3} Fatgeng A, T4 Y 2, 228 83, 4 71X FHoj|A
56 247|552 JHEslor stch A 2% 1 E3H= Ultra-Dense Small Cell,
A gl JHQIBL M, D2D S CHYs M 1M8 E%

1000 HYf £2F skAk @ FAISHS OEEGSH| 2

A OsEH 7|§. Massive MIMO |

o

o I oz
ret

o =2
g;
s
Q
o
n
]
n
t_
r=

e >
Hu

o

=
C}. Oix|gto =z Advanced SON Eé Cellular 7|HI JoT & CIYSH 28 § &
S0l 5G A|A"o| Py HE =t st TCO Y of|HX| & S F=3ICH

o

*d
—_— oy —

Wy or my JT |0 ofn 09 ME

mo 2 rlo kA
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471X B 56 £ E 7|= 7' U S1HX QI ZEr o = 1000H) H|o|E| ERfE 8 T

( Fips 58 34 ( Faps oo 23
- Ultra Wideband - cm/mmWave Transmission
- New Waveform(NOMA,FBMC) - Unlicensed Spectrum
- Massive MIMO, Full Duplex - Integration with Wi-Fi

(uzwa=s

- Ultra-dense Small Cell (Beanﬂormlng)_/ ]

- Moving & Personal Cell
- D2D & Multi-RAT Wwem

»

Ultra Wideband.

© o nriliave) - Advanced SON

- Analytics-based Control
- l2T and Public Safety

b

3 e
o % . \ . = IoT
OGS D2D &
Moving Cell  Multi-RAT " ublic Safety

[O3E 10] Z21=% M& 9 Massive Connectivity & X|5t= 5G Qlzaf X
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5. Enabling Technologies

515G 7|=&& % Network Topology

4 ZolM HmE Hieb Z0| 56 A|AEE2 37 3 749] Layer 2 T + R0,
0|8 7|¥t22 5 Great Values & A& 4 QICt 7|2822 & o ME3}stof
HMHEXH ZF 37 Layer 2 F 11742 5G F£82 7| £0FE 18 111} Z0| =&
o=

e, Z 7|= 20FH 5G Great Values 2t°| AHEHI S T A5 BHSHACL

[ 5G Architecture ] [5G F8 7|80 ] [ 5G Values ]
HZ¥ 56 BHX X2| Y UX 7|2 $
Innovative Service .
8% RElOIclol HEE A RRUNWIIE | User Bxperience
Cloud 7|k AT N/W Q1 Z2} 51 Mu|A ZEHE |
- I Connectivity
Analytics?|8HE2E N/W &4 9] (X5} i
Enabling Platform
Fast, Flexible Transport N/W iS5} II
: . I Intelligence
Beyond-Cellular N/W Architecture I
CHE 4 9 o| S 2ol CE 34 9 2 285 _JI
- Reliability
Ultra-Dense Small Cell 22 7|2 l
Hyper-Connected i 10§ 1t 7|4t RE 8l 30 Beamformi |
nF rming
Infrastructure - QI Effidency
Massive MIMO § CH5 9/ejLt D3}
Advanced IoT 5 XHAITY 24 F% 714 '
[12 11] 5G Architecture/Values 7|HtS 2 T EE 56 =0 7|&20t

User Experience STHOM2| Sy 7|2 S YUY ME|A HSS R 2HE X2l &
HE|DIC|O ®M&E7|=, Analytics Z|dE =|&{3} 81 CE 8 7| S22 FZ Enabling
Platform 1} Innovative Service, &%| Layer 7|=0f SijEStCt 0|2 Y2 Connectivity
=mo| siAl 7|2 x4 Ho|f M&2 28t 7|80 E|= Infrastructure Layer Of
HESt= 7|=2 Ultra-Dense Small Cell, 2L TFab 9 CHES OHE|LE &4 M
Mall 7|= 50| Z&EIC} Intelligence @F Reliability ST o] &4l 7|=2 F2 Enabling
Platform Layer 0f £38}= 7|52 All-IT 7|Ht9| Flat/Flexible 3t FZRO|A Ztats}El
S/W 8l Analytics 7[Htez2 X|sH2z & 2 HOEHes 7l=55 ZLTH.
OtX|2te 2 Efficiency SO M= Enabling Platform 8! Infrastructure Layer O A{2]
CHYol 28 a2t 71850 dd 7|2 ZEICE 2 117 4 7[& S0k Cizt

ME 82 52 Z0M XtMI5| ZH 20t
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5.2 Enabling Technologies

521 449 5G 28X Xz2| 8 UX 7|=

|>
MK
]

i 32 O
°

=
|'|]||L||:|_-I
40 >

Ho
ot ot

_

o
™oy g

.

>
&

Mljok

HU

|

L]

on

— =
oy

0%k

ZHE He| 7|=0| 0ff S5ttt §Xf AR 7|22 4 : g5
QIA/ZH J|zo| MY S22 AFEXAA AEstE =Hd EEE MEsts He
2 Hefol RULE 59| AFEA| CrEst 2E0M =" dEE HEoH| floiMe,
OIF OfCIMLE AMEXIZE BiEtEE= AMEES HE glol elAstn, ofep HpHE
AR ZHIAE HAZI22 M5t HSoto{oF SHCt. 56 of HAIZH SEEn S2¢
Bandwidth = O[2{St Cint2 =YY AR MHAS 7tsopA St 7[Es HS™

] —_ =
Aoz o ¢Eln, o2t &7 QIA/+H, HHE § chdst 7|se| n=2t7t B asto;

Large-scale AR € 2|8ljAl= 2D 0|0|X|, C}LsH SEfC| 3D M|, AFRA S 3

(==

o
OH
=

AHEALSl H2 BHE, 24 & MME B8l Y=ks ZE A2 BEE AT 20|
PIAE = Qs I ds QA 7|=0| ERsic #Ale| 7|=2 QAo Ofd B2 §40|
CI27] 20| 242} CE LNe|E2 SolfM QA S 86t oM, ALEO0| AFZS2
QIX[Sh= HEo| +F0= O|X[X] 25t QUCt SHX|PF Deep Learning 52| 7|&3
28510 EF HAE=24)o CishM= Atz S8t =& 214 ds52
HOFEE o7t e, &% X[&5HQl UHo| o AElct £5t QA Sl 22 Go|EHE
Cloud 7|HteZ X HApyd#Ha Xz z EXx|

-

(L =
Z==(Feature Extraction) = CLC}2fzt QIAl 2AdTZ|Zo & HTW2 25t GP
Cloud A|AHl Gl CHE2F DB %

HMe ol Fojetit FE YUY FLeE AL8ED UXD, T Lytro
Camera, 3D Depth Sensor & A} epth HE 25S 20|87 =
MME SHxjsh chato] MAt 2HSH 2 HO2 OfALEICE Google, Intel, Apple S2 3D
Depth MM 5! O|F EfXHE Device 7i'gE T F0|1, g o[2ot CHUo| =rjet

U = |

Mo
30
ok
™
10
(¥

> O
w)

Page 15/45

SK telecom Partner for New Possibilities



2t ARVR 7[8t Crast 22" AMB|27F St A2z of ¢tk THE Computing
£ MHE HEotn MHoM L2 BEE

of Cheh TA2l, SHof cigt ZAIZE =5 8

CHEOIM RSZ AOo|Ch.

5G o] #AIZE SEE

AR MH|AOA S22 Rendering 7|0 = Cret Bt
7tXZ Z0|Lt. o[o| S 8

AY & 9 20k M85 A= Cloud 7|Ht Rendering 7| &

CRoAN ZHest ZE HEE Cloud 0| A] Rendering 310 Gt Z Video Stream 22

Mot 7|=olct £5] ChEel =X ZAnt 8l MM FEo| Wef, (UHD Audio/Video,

3D § & T EZE Media & HEE 25| Rendering 311 Video HEZ Glass, HMD,
2 =

Smartphone & CtYSH CIAZ0[0] Xt WEZ HA[ZH Big HES= 7|20

—_

Fa3ict.

S4B ZQ3 SYY MHAZ (152 S2IH2 ALRXIH M2 e HEE
HOR F2 W1 oL}, ATRY HlOE 24418 QPFCL WatA 56 Q1Zatof
Jlgto] A% AAIZH GOJEl M2| 7|20] RO, o] Qoje B2 XS
SAHOR MM KUAZA ClAZH0[E 4 Y ALK H3pHol T2
7|6t Q&2 BX|of Chgt 7|2 0] R

Recognition/Search Servers

based on GPU-Cloud
/

ﬁ S Target Image DB
- Cloud

. Media Storage
A et s
Rendering /

Media Streaming Servers

[12] 12] Large-scale S UX MH|A JHE =
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5.2.2 i 83 EE|D|C|of H

OF

£ s K24 N/W 7S

0O MMTMPEG Media Transport) xlEl 7|%: All TP HIE_?__IE]_Q“A-I CFIAI-Ol I—|_+_ xlg%
%23} 57| 25t MPEG Of| M “Felot & CX|E P& Container 2| 7|&

O High Efficiency Multimedia Coding: CtA|I A4t 22 A& HE[D|C|f
)g;df x-| ;Il;j -g. MV{:[Multi-view Video Enceding) % I:IE-I ||:|||:|(}| Codlng 7IE

O Cloud 7|"t Compute, Caching & Orchestration: C{-2%&F HE|D|C|0] A A|ZH
2| & ¢t Cloud X}l 9 Caching 2| & 2% 8l 22| (Orchestration) 7| &

SN 2AIZH ZEOICIY BEE2 X[LTf OB = = BAE o =002 X|HO|
dtMSt=0| dlef, 5G AlCHO|AM= X|Atmp Chd] X[ ¢l= “True Real-time'2 =2
ZIg}ste UHD(Ultra High Definition)g 2EIXE XAt CHH| X[ gQio| AA|IZIe 2
M&SH= True Real-time UHD Streaming Service(TRSS)S XMl&& 4 U0{Of BiC|
of2{gh d&d/ngT ZE[O|C|ofe] FEHB= Streaming )\1HI HEE flohM=
ol0] Eztel MZ& Media Streaming 7% Protocol 7| A FFEM HE J|=
Z| M=ot 02 S5ttt

0|2 Q8 Mz X|HES H4F 8= MMT(MPEG Media Transport) Streaming
Protocol =3}, CtXH7IS| ZEXQ EAS 93t Edge Multicast 7|2 52 Sdf

© o

1 HEQA W Miaar 9 X

HE|D|C|o] EHIX2l HE Latency =
N Ztatst S MH|A 2E 202 AYEA Y 2

222 2rizlslof st} =5F CD

==
2895 A0 ottt
5

MY Mu|20| 3 o2, MAZI2R Us re =01 AR 4 204 o3
ECHAIE Q4 Streaming MH|AZF F2 G =
D CHAZEON +TE B2 13T YHEE L9 Stream 02 Siohs
Encoding 7|%, @ Cloud M#2 482 GlojEe] MAIZH M ¥ HE 7|5, O
A7 Y3t A MEE 0|R83F FAO| SX AN 7|2 S0| QCh 0|23l

CHE)A|E QA MH|AE= ST 4G A|AH 81 © AE 7|HIe 2 K|shEl HEje
70| 7oA 56 Altho| HMEBEl= wE WEEE 2 8 X =2t
7|8r5H0] AFEARZE {tte ABHE S HAUSE AL NS 7ts® Ao|CL

0|& <sff, o2 Y4t Stream 2 SILE FO ZEHEE HA4A96H= MVC
(Multiview Video Coding), MPEG 3D Video Coding 52| Encoding 7|8{0| & Q3}LC}.
O& =0, @ Ctx2l 2D E4, Depth M2 8l Metadata & ALESIH 3D EH&=
28Xz ddsts I HolHME| 7|8, @ HiEH2|22 §2| O|f=E CHHEOIM
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X|@lst7| ofgie B2 el F4f Hlo[EH2|(0]. N-A[E2| E Stream 5 7|t}
360 = View MM 5) @ YEYZ Cloud M SHoz gEstn EX0| 20|
AEZ X|&35H= NFV, SDN 8 £% Orchestration 7|= £0| 2 Q3sCH 0| WY, CHat
HEIAZto| EAOE LM XU AL QK|S 4 Q= 4#Fo= Wojo}
S [petM, Z(%3tE HEYI HA2E 0|8510) MHAS HIBE 4 USE W

HET HS7|ST CHYB RIS 24 7|gHe] AH|A 23t 7|50| BastC)

2

o]

5.2.3 Cloud 7|2k All-IT N/W QIZ2} gl MH|A SSHE

O NFV 7|t 7} 9} Core Network 29 7|&: B & SIEQNE 7H=tet
THOPI ChETt HEQA/AME[A 7|58 2ZE
O 7t43} 7|4t Cloud 7|X| = (virtualized RAN): 7|X| = DU(Digital Unit)& &

SIERIO 7|8t Cloud 2 HE2M7He35tn HAIZE 84 MSE Helst= 7|

O SDN 9! £3%} Orchestration 7|=: AT EQ| 0 7|8to| EAl8F 7| 52 Centralized
HAlo2 MOt CrYst HER 7|52 Life Cycle Mgmt. ! &5 A& 7|&

5G ACHOfl O &Ekl= Massive EZfZS S Me2lsta, HAIZ g3S(low
Latency)2| RFALEHS CEESEY| I8 &= 56 AMH|A =80 £[&stEl Cloud 7|4t All-
IT, Flat Architecture £ 7}7l Q122 ZIgsliof st =, &t 9 Egtat2|7F 203t
HESIEYOE 7[EI22 56 40| st Ctgst HERA 7550 Eq
J|gte 2 24 2R, 24O I E A HiXE HERYD 7552 Ksz A
=3t =l Control 9 Orchestration & E6f 2ntdoz HAdg| 0 22| 5| Of $HC

0|2 SIgHAlsl= Z{0| NFV (Network Functions Virtualization)/SDN (Software
Defined Networking) 7|=0|Ct. NFV/SDN 1} 20 %0l 7|=2| SFLI2l Network
Analytics 7|8t Orchestration 7|2 CtYst HERA 7|& (Network Functions)s 8t
OtL|2} 5G MH|AE M| Bt 23 TAZERN 7552 LCM (Md, YOI0lE,
27 dal, 21, S8 59| Life Cycle Management) 8! 55 HAg X|&$ict

ol G20, RAUY, &YE Massive EfEO| @EHQ H2|, ms THe|2] Low
Latency S2| QFAIEEZ TtESH7| fIH, 5G W E 32| Flat Architecture 22| ZIzt7}
o4t =ICE =, Micro Data Center ™EHO| Edge Cloud 7| T 8/0| E935lH, Edge
Cloud 2 EAt=l HELA 7|5 Y AMH|A= End-to-End £ Orchestration 7| =0
Olgff FuAH o=z te2|E Z0|CE 0] [, Orchestration 2 Big Data 5! Analytics
Z|=ote] g8te2 A el NI(Network Intelligence)/Bl(Business Intelligence) A{H| A
7|8ts HS5HA ElCh

[

b
I
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Legacy Network Software-based Network

“Vendor-specific Hardware, “Virtualized,
Low Scalability, Simple Policy-based Operation” Service-Oriented and Flexible Network”
. Analytics - Orchestrator
PCRF Platform SDN/Cloud Controller
= DU Pool {__—--"'______-___'.'?Ana ytics-based Control
RU#1, ~ G  Video = _SW._ S/W
==ms  EPC_ DPI CDN

L | opt. RU#1. | (DU #1 [Edge |/ EPC DPL
==k ' ' =W & Intemet DU #2) [Service IMS DN
! H | Video Opt. Web Accel. |

= -

RU#2 H Local Internet
: | ESERN rusz = DU#N Process/| TCP Opt. :
- : GPP, Standard H/W
= ¢ Virtualized/Cloudified
RU#N - - i
Access Network  Core Network RUEZN

[12 13] NFV/SDN 7|&& £3F S/W 7|8t Network %1%}

5.2.4 Analytics 7|®F E2E N/W £4 3l X[ X35}

O Big Data HA: 2o o] Cirtl/HIHE N CO|EIS YXFO|D way ula
A 0 Z23510] £ HAO|Lt GO|E{0] TS Insight & F|B3H= 7|2

O Network Intelligence & Analytics: Ctst ZF59| L E

A3 FHAM =T
g5, Log, Traffic 2| §EE 0|80 HERXI 2&/d5S

x| Hztote 7|E

O Analytics 7|8t SON: £M2H0 A AHJ\~IE|'— Big Data 2 AA|ZIO2 EAMBI0]
AR A 2K QAR EX S AHEO2 A%t HEYD 28 J|s

o2k N/W, AFRXF 8 A
Hurof| % 2E/ds/E0H0

—

Mo
~ on Rl
=2
x
i P
L
rn
oA
i
1o
=
=
N
g
=
N
>
0
eld
=

7|Z& OAM(Operation and Management) 7|Bto| EH 9l FOf O|O|E{L A2
SAOIA AIAH 20 2T HHE B 2410 e YOS BMSHE Big

—_

Data &4 EHAZ ZTsPenf, IT 7l Sty ZAIZE 242 9ISt Fast

[L S |

Data A0 2 mjfz2iCte Mg F0|Ct HE=0 Cheot AMsAl(Descriptive) 2 1H0j[A

+HH HSS MAISH= XAl (Prescriptive) Z1tet AtE52HEl T2 M A0 7|Htet 28
ZHE0| 8 7|z & SILIZ 24T ZA0o|CtL

Analytics 7|2t SON(Self Organizing Network) 7|&= % ITM(Intelligent Traffic
Management) 7|=0| CHEZXQl Use Case O|CL. 5G A|AHIQ| FEIChup XX 3ot
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—
)

q

o
T
i

ofufet XtsHel Foj 57 X oFIK 7hstt 7ls2 Teke HYo|H, sEe
SUY 2 2F0 M2t XN HEfZ2 AMEXAS0] MHIAE BE 5+ URS
Eefmio| gte] 8! Z2 x[H3E st

X2 AFXIC| Telco Asset 2 Z|HtoZ 7{QIsH/9b=a A{H| A0 CHSH Needs 7}
=7tstn 9o, 0|5 2|8l Deep Learning £ QIX|(Context-Aware) 7|&& 0|25}
4= AE Oizh 22| § €Y FH 2HS QMG AFEXIC| Needs E HE9|
FESI0 HEFY HYEE HIsts USAsd A2 YUK 7[=0] FRSICH
=3t Service Orchestration 7| 9! Open API 52 &9l End-to-End 28 2| At=3} &
/&=l Mu[A T O] Zts Tt E3iE Dt Ecosystem O] S 45HA & Z0|C

Predictive

Descriptive Prescriptive

Analysis Analysis Analysis

Hr Hef/2HE/A U Z=Q O[MIEC| APME o= THE S XHES HA

® Alarm/Fault/Status §3= ]

End to End Big Data 7|4t o REBIE 2 ot FHA|
YE HS (X4 DBIL) -
o 2270 Z3T} Know-
e HOjEd = Y Y ® O[HEZN T HH 24 how?t =™ &l 27t
o W EE AU UEAY o oji 2XH L /O FHA A2
[AE 14] 0|84 Hloje 242 Zzt

5.2.5 Fast, Flexible Transport N/W %13}

O POTN ®& 7|=: M&U Simplicity S04t M4 8 SHE ¢lst All IR All
optical 7|8to| CtA = converged T & 7|=

O Transport SDN 7|=: ®HE| 8, CHE S M4%H|, HE| ZH Qe HEA
AtEe 28N AMEsta A of If%ﬂﬁ}?l st S Mol HERZE 7=

56 tigd EHES M2|57| fIsiM= Beyond 100Gbps AMCi HEE 7|
S| M9 C2cks/t 22510, Coherent OFDM ZHM = Flexible Grid 7|=
NESHE S5 56 {&Y Qmets e &+ ULk
7|2-_"- 1ODGbps %Fﬁg—% o8l Tt Carrier & AFE3HCHH, Coherent OFDM
=2 S 7H O|&2| Sub-carrier 2 Beyond 100G &7
Ibs8HA SHH, ITU-T 01|A1E 0|2{gt 7|52 7|HICZ Beyond 100G &X£E£2 9
S = QHm| oA 2HE E-”E ot g Tl FO|Ck ok 17 @ 3 EMA| 400G
Oyl HESIE S HE '14 A 3 20] IEEE 802.3bs Task Force 7} A &|QUC}.

oin  m}
1o o

0} 2=
ot mo rr

=
B
a
=3
s
Q
<
L
H~
N

0
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0|t 22 oi2{ Sub-carrier
H5tA E[=0l, 7HH Y

0o
Rl

7| =0
Eg BE5RE

SK Telecom 5G White Paper

met & m3d=

AFgSED A9

7t KX[sHe 9 =0
5t7] QIsiM= Flexible

Grid o] & AMEZY A% 7|=0| QdiCh

ESHolgft E2|F TS 7= 7(8 /o MEY 28 US| floh £[H =,
=X npEb gt £9| Lambda Switching 7|8t Flexible Optical 9 Packet £8F 7|£0|
L5y, 0|2 H2% POTN (Packet Optical Transport Network) S 4! Layer 5%t H&
7|22 TIF|ofof BICL tESH 7|1E Qmer 80 M 2Zz2tE Soft Migration &
7bsSHA 8h, Multi-layer, Multi-vendor £%F H0{& 4= 1= Transport SDN 7|&0|
oj$ ZQs}ct

0|2t POTN 9-! Transport SDN Platform

= 8%t 56 uCTN (Unified Converged
2ot TE520| Low-latency B! Flexibility Of

Transport SDN Platform

Carrier App.

Unified Control Plane (

- E2E global abstraction

- Metwork resource management

- E2E automated operation =

Multi-layer
Convergence Data Plane

- Packet optical integration
= Multi-vendor interoperability
- Elastic optical resources

Transport
N/W

Mediation

) ( Customer Transport App. )
ﬁ API IIAFI

Abstraction and Unified Control

il

T-5DN Controller

I

POTN(Packet Optical Transport Network)

T-SDN Open I/F

.

- ;p Carner -~ PRI Ld~L7 vEwitch
__Ethernet- OBSAI (NAT. DRI
| Elastic Optical Resources(NG ROADM)
L —— Flex OTN

Fex TRx (O0USex, OTLCH)

Coh al OF A

fee i;;ﬁf_";m 0 o Flex Spectrum
e (Flex Grid, COC)

\

[L8 15] KpAICH BSY

SK telecom

uCTN Architecture
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5.2.6 Beyond-Cellular N/W Architecture

O BJF

27k 2™ sS4 (D2D) 7|=: CHY 7t Chyet dEfjo] EFHX HEE /ot
O|& 7|Htez CHUZE XH |O|EHE e ot= 7=
O ZHX FH HESA(CCN) 7|&: HER/XD d240o & EH[o 2HXE
XMEStD 0| 0|& 7|dte 2 ¥ 5t XN 35t= 7=
56 &4 AAH”IOM= 7|ELQ 7|X|=-CHE 7t Cellular Ao THURY R0 A
Ctast 4 Link 7} S&cs 58 oz Fstgt MYU0|CH 0|F 2o HHE7H 2F
H&E St o2t S41(D2D) 7|=0| 8 Use Case & ofLtz (&2 MYU0|H, 0| F
2|t Discovery 3 Direct & 7|2, PTT U Proximity 7|8t @8 7|&£2 £l Crst
MH| AT} 7SS EICH

(m]

Lot NW LEO 2HXE Mot 7|E P FAI(H0[ ot ZHX 0|F
ZHto2 fo|HE Fct A2z MY = ICN(Information-Centric Network) %
CCN(Contents-Centric Network) 7|&9| Y™ S S8l the Data F& Pipe 7} OfL|2}
54 2HX Y YEO| ANE N/W 282 TH53H B

As Is

1. TCP session

-2 M4 =R AR A9
- End-to-End E2fT 2
- M Fhof A, ZHE HE B

- MEQ MM 2 8 ox| 2EQ
- EZ{E LocalizationS S %
II!* Eﬂnl 7tA %

W

L
- /
R
S
a ‘

CCN based Data Req/Resp Protocol

(1% 16] £zt 84 8 ZH=E 7|8 HES3 = Fst
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5.27 CH5 4 U 0| 3% SHA0|A CE 34 U 29 & 83}
O JHOIsh A: i AL A MAIZH 'Y 0| TEOf AXo| RHEUS FE

rl

7|X|=& Dynamic 5}A| =5t Slot= 7|&

O 0|FY Aggregation 7|&: dE8] HES AR} 24 WiFi § 0|F HERA 52
Unlicensed Band € &8%t LTE S1t A%l MEEHEE 0| 7=

Q

5G O A= 7|ES| 4G oM JjER o2 SaL|d OISt N/W S
At AL MEid oz =250 CHUo| MAeEC-E 0|1, F

280 b
N/W o dg=
St8HA| =ICt Small Cell o] A20|= &%=l M7t Coordination 2 7|HtS &2 S}LIO|
20| 52| 7[X=1 Stls +™5tHA, ObX| THEOMCE Virual ot B85 7H =
ot NS g = Utk of M, AREX & %‘—E%‘ ggo e sHe 2
Association/Clustering 7| S Coordination Z7[gt 7t KO 7|&0| O =KL
ot HH Network 2| Coordination 52 Z|CH36H7| fIsHA = AFER2| ZE| o
CHet 20pA Q1 xH'd Feedback 7| 80| E R35|LC}.

ofziel aEOA EXO0|, SHifel HWERA= Sthtel TR0 Z[X=1t 1-1
AZE[O S4ls AT 56 HEAMM= Of =2t ZHe| £28 EFHT=
71X|=1t Stlg g = Ak olzist FHEE S AHEXel HL =HHo|
HEEHOZ 5G MH|A
of WiFi £ 0
2ot AZ &= JUCE WiFi 21t Cellular 20| SA[0f ME[AE|= X[ oAM= HE
S L0 TS50 O e £ 2 MH|A 7SS0, 21 7 E|Of
=2 TCP Hho|M ZAe/2lE +=dsts YHM S ET5H0f, WiFi F4d
O] Cellular 210t A-53t= RLC Cro| Ast/Eoff g0 ne{E = QICt
l= Unlicensed Band £ LTE 0ff 225}= Licensed-Assisted LTE (LA-
LTE)2} &0| 5G O = Unlicensed Band 0Of Cellular & 7|=& AlE25l0 Fif=
B S8 Fie 7IsE s ¥8Y o= 7|HiEct

<Hxe HELZ> <5G2| Y EfA>
71zt #1

0

orEﬂl

0%

Q|%t User Experience & 2&8| & $= QLY.

0})1 m|n1

o

2F0to| Aggregation 5! Interoperation 7|2 &dl O|O|H

K
o = 2 mp T
w3 oo
o o M
ok o
fat)
5:

=
n
Ao
oo
of

—_

ot xo ot B
J

oM rr oY

7HoIEHe #2
AFE 3 5 CE FHo FIAT S0 WEE FEEFL
(Cell-Centric) (User-Centric)

[O2 17] A2 A} =419| Cell Association 8! EYA 28
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5.2.8 Ultra-Dense Small Cell 28 7|=

O Dynamic 7t A0 % Coordination: Q17 A7t AA|Zt SHH S S
22z 4 ZAO fIKIe ArEAe| M3 FEE A7 7IE

O SON #|X3} 7|4 CHeh M T4 BHON SO 2MBE U U 283
Z| X 2}510] AFEALS| QoS & FHAI7|= 7=

-~

LTE CHH[ <F 1000 Hf O|=2= CHEZ OIO|HS| XNz2|E fldhM= THEE Fhts
Ko gt SHAI7F Ao &7|1HQ +FO| 4 2 NL3E &%
EHO|C}. F, 7| & LTE-A HetNet 2tA0M =2|E 4 2= & F0 =4
XA Z! Ultra Dense Ad Al 7|8F @t J1==0| & Q3|C}.

0|1 9siM Ultra Dense AYAO| Cell Breathing, Dynamic Clustering/
Selection/Blanking & 1&=32tE ZHIAOf & Xp2| 7|=0] Hyo|Hf, ZHEAIOf
g5t 48Y HE 715 07 Ultra Dense 2% A 2tZ0|AM & 82 ZAFSI=
47t 2 Z{o|ct. oo w2t nANs/AH|2 Managed Small Cell HE ZEH
Backhaul/Relay 7|& & 2t& Ecosystem ZCH U X}EstEl Small Cell O&M 7|=
g7t Wit

CESH Ultra Dense 2% A 20| A NOMA, D2D, Hybrid Duplex, Ultra Wideband &
56 2E7|E B Al 7l =g WE Cell Throughput § 4&0| EelX| 22 %
AlLte| 0] e zHo| AgtE2 & 5G Network 7+/40| HRSIC} WEtA HX =2
S ChYch 56 & 7|=2| Ultra Dense 2 AojM2| 5 &4 A7 S| TH
Z Z{o2 7|0jg|} CtH7|Xo2= 0|2 Zest End-to-End A28 0|E{, Proof-of-
Concept HH| 711 ¢ MEET T SE7IH22«= Prototype & ST &&
Trial ¥ 14 S 28 7|= 7HE0| &3] Tl & A2 =2 J|CHSHCt.

Macro daploymant (Gangnam )

Ultra Dense Small Cell

+ New Waveform -+ Uitra Wideband.

ROV |
fiyf2

-+ Cellular D2D -+ Advanced Duplex (Hybrid)

1000

[Z12! 18] Ultra Dense A4 7|Ht 5G 4 A|Lt2|2 % A|=8|0|M Snapshot
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5.2.9 & nFut 7|gt RF 5! 3D Beamforming

O 3D Beamforming 7|2: AR XL 220 Wief %], =H4t
HofotALt of2f E& Hdoto] X2 RF&AEE 74

O Beam Switching/Tracking 7|=: 02 Bl & XX 9| 812 MEiSIHLL AFR XIS
IX[of e e Lol B e S IEAIfﬂ HHo| 23 E HBote 7=

Xl OlsSAUAM F2 AFEEl= 6 G O3te] Fhf+ Y2 Olss4 & CHE
L2 UHFE ZEstel JEfo|H, 59| Ciefer 82 HHHESIE RU0|, 56 0fAQl
CHEE & |ee] & S =R o2 HEjolch matA

i g7t Oleh 66 0|40 DFT 0| FR AMEYCR
|

2
BzZiz|n Qon, §3%| 4 FOI¢7t HO0tE+E 282 9Z3 98 = A= RF
A 13 b

ok N0 tgo M= erE|Lte] Nl =7 Jhsottt eHELEe] =2|& 377t

o

of 2050 ECt B2 =
o =AZ|(Amplitude)2t 2|ef(Phase)=2 MO CHYSH

g3 19= 7ty
2

of =&l
o

L=
Beamforming & 3D Beamforming &f 4| & ?—|I:HE|X| L M 3

E
Beam)S JJdH2EM S0t F2&HS 350H ECL

ofstr|oz, CHErel X ®isto| web Z[X=/HEol 242 MBSt S+
=

el
MESHA] ZotH S410] O|ROX|X| A ElCt metA oje|
SOIM 7|X|=/CH20] X &0 AEY Y= dEshs Y

7 AL, Fo4vh EORXO| Wl OELE TAHs EARAXKRadiator) 7
2 40| BAARIZ THE 4 UCh Cho| EAATHS RF

| &Efo] QHHLL we

= 3D Beamformlng A O F& S 7HsBH St Massive MIMO 7| & 2] H/W
c Kb 230f| mhep QHe|Lt B2 Z=EFsH= Electrical Steering,
FS =[HA|7|= Dynamic Sectorization 3! C}2 Ao
OFE

= [=]
Qe cial distoz L OHE|LF Y&(Nulling)o2 7HHE *-I; I-'c':'fE Adaptive

Mzl2ds = OF" 7*0| 7+ % tx|o[ct. ofF <IdH

2835t0f 0|50] &2 HE (Pencil

Yol = gt 3 2d 2
Hl =

— o=

2 o2 =2 g5

A 2| %l (Beam Switching)

7|=0[Lt ©f LIOFZ Z|X|=1f BHEF 7Hel BIAERE £ L= AEAF fIA] Ol
2 FHo| 7}s3st &l E2§Z(Beam Tracking) 7|=0| 7§ x| 0f Of &tC}.
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3D Beamforming 2 Edf £Z|, $+=H uisioz 0
SDMA(Spatial Division Multiple Access) 7|8to| & E2F=
S2o| FMxtm 4 ZE F7F ¥ HYY M= 2
SINR(Signal to Interference plus Noise Ratio)S ZFaA|Z 4= UL} 0|&F Eoff ECfH
B30 2 HE 28X Cell 28 9 J7}AX} A9 Cell (User-Centric Cell

FHs it

™
m

e . |
N 1o
4% oZ
zo Mo
10 ofs
= 4
> Iz
T o
> 2

19 O]
2
|o
Hu n
nz
=
|
)
)
10

14
re

Serving UEs in PCI #1 .

«

—
[
* 8

.
erving UEs _. L -

-
o

[Electrical Steering] [Dynamic Sectorization] [Adaptive Beamforming]

Interfering UEs

ol

[18 19] 3D Beamforming X8 &HA|0] 12 CHUEH SATFA 22

5.2.10 Massive MIMO £ C}= QHg|L} D E 3}

O UE-Specific Beamforming 7|&: Ct2 2 =&/ X 0|1 Sharp ¢ Beam &
AHESH0 SA|0]| Scheduling &|= Ch=2| £t 72t 43 ZHY S AXSt= 7|=
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UA ElCt.
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5.2.11 Advanced IoT & XML S MEE 7|

O Cellular 7|gF MTC (Machine-Type Comm.): O| & &40 A IoT MH|AE
X 5t7| ?lzt &% CHE % % Machine H|O|E| HE| 7|=

O New Waveform 7|2 (NOMA, FBMC): =AICH ZEA R A Q! ZE| 7|4k 7
AHE Sl CFE A BA =8 28 U S £E&8 50|

il
o
)
=,
=
)
OF
—d

O Hybrid Duplex 3! Full Duplex 7|=: 7| & FDD, TDD 2} Ct2 HE|
DL/UL Xt3l 28 U Self-Interference HHE St SA| 54 7|=

;

7|1Z& 4G ME[Ql B HEHI= O B2 MEANA O =2 £:5 HIS5=
disto 2 7|=0| FStE|0f 2C SHX|OF AN 20 AFS0| HZAL|= IoT (Internet
of Things) A|CHZ} efjgtof| e, [oT 7|2F 41 QlZ2t2 M 56 = O e £ =2 2|
CHt 2 A2 (Massive Connectivity) 3 § %2 X|H A|ZF (Low Latency)2 M| S5t=
Zi0| st

7|1Z0 IoT 7|&0| F2 AT 7|4 &5, =3 Al 52 &F &0t
SK @ 0| MBSt UL Smart Farm, YA S0l
29| Sensor 0] Connectivity & X|55l= A0| ER3IH, & & o)
|82 a5t 0|43t Machine-Type Communication (MTC)2 2%t LTE
707" EHR10| 3GPP M =2| 0|0, Half-Duplex Support, Efficient Signaling for
Small Data, Massive UE Handling, Extended DRX S2| Low-Cost IoT Tt X| &S [t
71z #Eet T SO|ch @2 OrL2h Connected Car 3 AAIZF 84 H| O/
ol 59 CHEE/HAIZ IoT MH|AZE 5G Fo MHARZ F5 2 Zof et
MA[AHd (Ultra-Low Latency)O| FAECLE ZQSHA & ACH 22{Lt 7|E LTE oM =
TTI (Transmit Time Interval)@! 1ms 0|32 E & =7} 8l= stAE S XL QICt

/S IoT 2 98 24 HEYAE 0 WS M HE2 MExQ szg
A A| 7| = Sensor/Meter £E Connected Car, Remote Healthcare @ ZY0| oAt E
dd TE A dAZE Hovt dast 2K Chedet AR S THEA|FOF ook
0|0 7|&2| LTE 2k= C}2 New Scalable Radio Access 77+ & Q SIC}.
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FH¥ of rlo
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2/3G 4G 5G(?)
CDMA OFDMA NOMA

Code Division Multiple Access Orthogonal Frequency Division Non-orthogonal Multiple Access
Multiple Access

Frequendy Frequency Frequency
(13 21] olsSHel ChE " 7| Tzt

= o =8 2 4 8 ZUE fld M22 oF 5 7=0|
Z24dk) QICH CHEX QI Z10] NOMA (Non—Or‘thogonaI Multiple Access) 7| &2 A,
46 £ Fma7io HDNE HEND =49 CU0| CHE s OFDMA
(Orthogonal Frequency Division Multiple Access) HtAlS AE3H2t=H, NOMA
Fopg= 7t Hid EPH ofL2t Power 52 #ETH OHF FHE M3k ¢
JZ0M Ex, #E2 AY/Fos JdoME SAHEN S5 HE Mz
Power & Ct2 A =510 HHCHH CHEHE SIC (Successive Interference Cancellation)
F=47| 58 &850 Tt ZHE MZ5ta, |dt= A= el #=410] 7}sdtct Z2
AZHFObe dojM =40 B M2 E SHsH HEY 5 A28=2, FHHH 4

o

8 Z7tet B WOt B2 40| Y £80| FHSTICE 0/2I0|E 7|E OFDMA 9|

oo o

rot GEr

o 1o rr

i
A

_—

LIS 2% 4= 9l= New Radio Access 7|=2 UFMC (Universal Filtered Multi-
Carrier)2} FBMC (Filtered Bank Multi-Carrier) £0| 5G 28 7|=2 =9|%|1 Q/C}
FDD TDD IBFD

In-Band Full Duplex

quency
Freguency
u

Fre
Freq

DL j UL

Time Time Time

[ 22] 0|5 419] ZT}=: Duplex 4]

7|E &4 A28 9 Downlink 2F Uplink & F=I}== (Frequency-Division Duplex, FDD)

[
=22 A|Zt (Time-Division Duplex, TDD)2 2 &E|Z[0| A% 7Hd Foks XA st
QoLt 5G M= &E Fhtg/A|ZHA Downlink/Uplink SA| H£0| Zt5%t In-

Band Full Duplex (IBFD)7} 7b5& Z4o 2 7|CjElc) 0jo] THE QsAls 24l AlS T}
T2 FRUE|EAM Wlsts 7Y MZE HASH= Self-Interference Cancellation
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7|z Lol Za%H|, =2 Analog 9 Digital Cancellation 7|&S Z%510{ 110dB

0|4t Suppression Zut7t &EE|7|= SHCL 7|& FDD/TDD Z|ghe| #E BAHO|

LQst Cfs A 2H40M =7t 50| 27 EChs Eo= Qs 517 A1t 20| In-

Band L1 Relay S0 A IBFD 7} 2MH oz &2E ZIe 2 HQICE O2{L} CtE QHH|Lt

-2 Al RF Chain S& &7t 5715k, Multipath Fading 2 11248t Digital Cancellation
x

O] ZRIICH= H 52 &= XEH 7|s /2ol 22 F=0|ch

¥ SIC: Self-Interference Cancellation
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6. Service

X[@7tX] 56 &4 Zizto| Cfst 27Ate A Architecture, T2 7|8S
HHEYCH, = FoME O 7|tz =8 CHyst 56 MH|Aet E8F
= 0|8t X} BC}.

6.1 E21% Y HE|O|C|of 7|4 SYE S MU|A
SIKY| 4G OAM= TSHE HD YA M3 91 189

ULt SEX|2H AL SO0 HE Tt O]0F7[3Hs A1

oLTE MH|AZ} Ha| AFR &1
wsf = 0f | B Mzt

L

r
HESICL BE 56 oM ATio|
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U VOLTE AH|AE AFSXF ZE SU0lA T2
A B2 200 U 2 22 BUY B FYE NSO MBS f19f ezt
2% & 53| Azl BHo|
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olof w2t xng2F EA M= Full HD sAH=9| 4 H{O|
SISHE| = 4K-UHD, 16 b 8K-UHD SO £122F Al REIXJ} HHSIE
ZHOE oA X7IMoRE 3D YA £ S22 MHAR gkcﬂg Fato|Ct.
=]

UHD (7,680x4,320) : 2f 100MB
Full HD (1,920x1,080) : 2 6MB

HD (1,280x720) : 2} 3MB

(A8 24] S sl & oY &

o

ADIEE AN M2 E AHEE F21% Display E2%|4to| /O EA| x|

E23 5 7| (0. moti) HF
[O 3 25] & A2t Interactive 2203 AMH|A
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3D Recognition Servers
based on GPU-Cloud

Target Image DB

Media Storage

Contents Streaming Servers
based on GPU-Cloud

®---» 3D sensor data streaming

Tracking & Rendering &% (Contents & Rendered Video
Streaming

[212) 27] 3D Sensing 7|HF AR AMH|A

6.3 X4 A|7ZHLow Latency) AMH|A
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276k AMHAS0| STY A2 oyElH, ol 28 HERKA F
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Cloud Z["t QIZ2}(523 &), Transport UIERA 7|&(5.25 &), XMCf FMH
7|1&(5.211 &) £9| RA47|£50| X|s¥ Analytics 7|8 End-to-End I EQ 3 &4
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(33 29] ZEA[ZE MO{7} Bao AZo|g MH|A
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6.4 Massive Connectivity 7|8t IoT(A}S Q1 E{4ll) A{H|A

5G Altjoll= HHe| AFZ QIEUHl MH|AZF ALZ| [EtoZ ZHAHE[0] BE AFZEO|

= =

HAL|= Massive Connectivity Z7|Ht IoT MH|AZF SAMg Z10|CE A9
MEQIEYE AtE MEIE CIASHE =F2 2 RFID (Radio Frequency Identification)2}
22 TS 0|8% EFIUE| MH[L = HA, B, SEXE S /KPR 2 2HA
MH[A 5 HetH Zofof 851 Qo g2 =94 S40] ddstel= 56 M=
2 AFSO| HEXIZ HZAE AE{O|A *f%ﬁl JEiL 2d HEE +85= 4

DUER, UL 7|7|8 2ZON SHSs 22 Xof, 0|Sets At2o| X TR}
7S 92 =, BN YEYAS £ e 1t 50| 7|20| PHE Zo|ct. oS

—

Soll Age| Atg Fd .88 Al2E, 2Y 4F 94 2 uE HOIK= Jhse
Connected Car MH| 2, Of|HX| 2, BAHIE A, fIFE 8 YA S A&=st=
SY. 4= 24 Ha| A", FHez JPH|7|E FNofotAL £ 78 W 77 2
SAo= JHE RS2t = Us A0EE MH|A, +E, U712, 23 § &2l 2
SHHEE FOFHMZ Cioh ALEQIE{ S MB|27t JHASHE A2 2 Of &HE T

Video Surveillance £0t0] IoT 7|2 HE8T 42, 5G9 A7t 8HME 7|dHIeg2
NHE AMo| WE ME Y9 BEME =8| Event BHM0| CHSH H=tsE Detection 1t
Alarm 0| 7}55t0, HIC|2 E2{Zof| O3t Managed QoS & H&E 7hsdith E3,
CHggk OjCjof & S Massive connectivity M&=0| 7% XFMCH WiFi 7|&(11ad,
l1ah S)= SHUHC=Z L0 S(Home) U oT NW & 7HE 42, & U2
AO0REZ|Z|(TV, d&E D, ool 5)52| dEf 2L HE S ¥4 o7t 7tssta, ==
e~ =H YLKl ADEZ|Z7|S0|H A= Connectivity M| & 0| 2tE O 2 7t

o -
o p

Surveillance P Forbidden Zone Suspicious Behavior
Camera B Detection Detection

S

v

e
11ah .
11lah
Video (loT)
Surveillance -
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lla:(nlEIO‘i HE)

i
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Live Broadcasting onale
ar Street View g

(2] 31] IoT 7|8t Video Surveillance MH| 8l AO0LE 2 AMH|A
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Cloud Cloud
| |
Anzlytics  Remote
Engine Recording
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5G AlCHoll= CHYotn ZEHRISH =T EEE 7822 3t Big Data 7|%9|
DEBIE EED, O 7|¥oR o X5 MH|AT ChESHH SHY Folc
JE RSE MHAE X %2 AU/ H SHYHEE USs

2EE BHOR ALBTHE 40|

Data 7|22 Erowr A0l $EEls DAAN-HHHS} = [og
H &4 8 FE510, 7| 47[22& o3 E A & SRZEY I =A0|Lt
olefREE 04|_ te digtoz Ziglstn QICL  #X{ Big Data 7|=& Business 3
Network 2uf 22| Tt 2848 /Mstks SHCE F2 A8 floH,
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2ot QUCk

)-I

Big Data &A{0f ©|3F BYNI &4 7|29l HOJEf 47, £4, =
5G Of| M IoT (Internet of Things)e| =30t X 22, Z2F5t= CHASH T XAHIE/H|
| Mol =1t &M Service Intelligence (SI) 7|2 2T SAH 2 Z40|CH 5G A|CHO|
SIZ|&2, 7|1& 0|84 AR = AMEXE X} QXSGR ZUE M22 MB|AE
d=ot=0 B2 =30 & AOICk. HEY SI &= Telco Asset Z[HFe| 74 Qls}E
MH|AE B8O, 4G CHH| "LIECH LS o & of=" 0|2 X|&H Life Style ©| 7|EtO|
2 Aol o E =0, 7|&EQ| Xsd MB|AS2 thet d=2lX 7l A ChE7|2
GPS & O[Eot0 AREAIS| fIX|& mefsti O|F 7|He = SHIX[Fel M, &4,
MY &2 EEE H3Bdte +F0 0E2f Aok SHX[P, F¥= Big Data 7|Hie
SIZ|&2 WY AFEAS] YHH A& elX] #Ot OfL|2l, TH| AHEALS| Y, SNS 012
2 5o A BAFER BEES AR FY &4 6101 }RIP} AUt HEfQF
S0 WA 723t 5t £[H 2| ME|AE HE5t= WA

Olof 2t 5G 2 Big Data 7|=2| A2 E&7|, ofd/SHE E-‘?—UI. &/ MH[ A
=M S 7|E the HE Y MH[20|M HOjLE RAH0/E0/ g S THHE
dets HelstA of & Ao|ch £ JHRtE S30 ALEXS &t UM E|Of
A2t} B[S E24ots Smart Life o] Ha= MB[AZ Zhit & HYO|CH
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£33l 5G A|CHe| Big Data 7|22 &I AMHOIX| 0t o2} =2 S22 O[2fE
O|=5t0] MHIAE S5, ER Al AFEXte] He| S otHg 2ot HETH o
ZX|MA] =0 XA Hsste 2sXs MH[A= Tletgr A0|CE O] F =0, Big

C =
Data 7|1t &% QIX|(Context-Aware) 7|2 Z8sl0 5G A|AHIY| EHE51H, Deep
learming 5 QIX| 7|&g O30 Y, AIB, 3}, 42 5 2
OIS, AL SiXf| A&t Needs & HeEts| =250 U= HEE M3}
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CIZX|sd HAIZH MK MH|AT}F 7Hs6IEE & O XHAS] S HSHAH, IoT "0
= Glass, Badge Camera & Wearable Tt2(Thing) 2 5 & EHCHEE Q2
HOIE 7t HAlZtez =T, OtdH Ay Ho[HE ZEash o2 "Eje| HO|H=
Cloud U CHE2F MAEAEX=Z HEHE =, Coud Lf QFX|s2| Big Data/Deep-
Learning 7|¥S Sdl €= Ui=h 22| AS, #IX 52 T8 SEE ALz
OlAISID, QA= MHE J|HIO 2 Context =2 8! Context 7|HIOZ AlEX} 9|
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